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[S^AHWl 1. aofAi, SAHIAi(i! Sffi) 2t is 


2. SSIAH 

e^AH, 


Hl^o^^ FD¥M IS 

3. m 





^ ^£^1 n^]^] ^ n s^«^'^<>fl ^-^s, ^ ^^-^i-^i^ ^1 

M #&|ZL^ AVolofl <l^HH7l- Dfl-^ -f^^ c^l^tfl, Pb, Sn, Ag, In, Bi 

<^]^]^ ^^^11 #cl:g#^ ^^£:£7> 25W/niK~40W/inK nfl 

o. o.^§]-j7, ^^^1^340] ^^^^'^l ^<^^7] n^o\]^ i^^A^ 

s. 1 


1 


^ ^£^1 ^^71^1, ^mtfl, w>i^| 3^7|^|Oi] 7A^S., # 

2 


oje^^ «>5-^l S^sm S^«o>^<^l ^'^]^. 

^ei:^, ^A^U]^ ^:^7]7]^ ^^^^ ^^7} ZL^Sl-^ofl t^e]. olofl A> 

a^l: ^^1- rf^SI-sjji o^n}. oj^)^ wV^^l cf^sj- ^^c^] ^^o] i^l-olol 

icl-ef o]oii A>-g-s]^ ^7]^], oll^tfl, i^rS^l sfl^l^l^^ n^-^^^ a 

nfl-f BB>S7ll J1^2|-£)JL 9X-^-^ , 2-1 ^ ^^^^1 ^^1^1^ ^^^lofl ^^O^ 

#efl^ sfl^l^Hl^i. ^^^1^^ ^s^l^iJf ^ 

21 ^<^H1- ^>-§-«^H ^A^^i, «-^E^ti.^oi 71^^ «j=s]-:£^ 

* <^mcfl, -^^ -i-^ °ii7fl^i* 7]^d\] ^^Ai^ji). o>^si o] 

^ife ^ ^^1 ^^IS- T^ll^ ^7)1 ^« ^Ifl^ 


3 


7ll;^llAl7lJ7, olE^tb 

^w, ^£^1 n^]^]^ n))7fl^ 71^54 

'^jslsl- <^l^Tfl, Pl^^^^je. 4950623 S. 

^ (Method of building solder bumps)", i^l^^^-g-ia. ^\ 5162257 
^ (Solder bump fabrication method)" ^Ml§>7ll ^] 


^1 91^^91 'ar^Ml ^ 9X^. 

^I-^bV w1-5>]- ^o], <g olj^AlSl- ^lE-aa. A]-ol<^lfe 7>«a-o11 5]*V 

te^l^^ ^^1-^ "o^^l^M ^^}c^ ^IM ^&|I17> 711^11 

elM^I^ A>olo11^ ^ 6\]M.X\ o]S^6\] e>i42l ^BliJllol^7> ^7>£]^ ^JZf 
^]^]^ <a^-l*J- ^7># Ti]^ «oM^}7l ^^^ife ^mtfl, <^1^^1^ ^^S. 

^<^lfe 2i^]7} ^M^, ^^^^-a ^ 

1511 oil «7l- o;^t:l-. 

ol&|«1- ^oil-ofl U^-e]-, ^^1^1^ ^^m9l ^7>S|-^, i^rSAi] 

Jl^J-^ 'a.^^lTll laVS^l S||7l^l» ^7;l-7]7l^ 

^^^<='l ^^i^l ^-Is^l-Sl^ o>7l^t:f. 

ttfe^-^i, ^ ^IM ^eim- ^fl-g-^H, ^£^1^^ ^^-^ 


5 


^ #^51 j£ v^s, irf^o^ ^Ml^ ^^32f 

A>o]ofl <i^££7> nfl-f -f^s}- <i|l^cfl, Pb, Sn, Ag, In, Bi^ ^^^1]^^ ^^^^ 
25W/mK-40W/raK fflo. -?-^§>ji, ^^^l^^f^ ^^^-^^^l ^^^7] nfl^<^l , £ 

711 ^ ^tq-. o]^:\^ 'I^^^ ^^'^l #efl5l 1 oil 

^ ^^^<^1 ^«>c^, i^rS^l^^ Sl^^ia. A}ololl^ SjE 


6 


^7\^o^ ^7].^ A] 71^1311, <a^i^, #t:-i^#j4 ^^£1^ 

VNi/Au, Ti/VNi/Au, Cr/VNi/Au, Ti/Pt/Au, Cr/CrCu/(Cu)/Au, TiW/(Cu,NiV)/Au. 
VNi/Pd, Ti/VNi/Pd, Cr/VNi/Pd, Ti/Pt/Pd, Cr/CrCu/(Cu)/Pd, TiW/(Cu,NiV)/Pd ^fl^ 

<^l5l^ ^ ^^^<^1 ^sl-^i, slE^ia.cHiAi 7><y-^ 

(20)^ S^-^lfe 7]^(20)^ ^7]^^, ^]^x^, ^£^^(10)^ 

^ ^7]^o^ ^^7]\^ ^^^^(22)7> ^#5^>^ ^ 

S-i-oll cfl-g-SVc^ tifl:^!^]!:^, 71^(20)^ 71^(20)^4 ^ 


7 


^^■^ BGA, PGA, LGA 7}^] ^Bfl* o]^ ^ o^rf. s. lo)]^ ^^jS, PGA 

Alj^Bjnl^o] :£Alsl<>| o^uf. 

oil ^^A]?!^ 71^(20)^ ^^^^^#^4 ^7l^o.s ^^^fe ^Sr^^l^ClOol tifl^ls] 
sfl^(22), ^^(16) ^ ^VS^^^dO) AVojo^ 'i^^Ml^ ^l-o]^ 

oH, £ 2<^1 £A]^ H]-^ ^o], ti>:£^i^(io)^ ^Mt^, ^11^^ ^ 

7> 5ll^i^ll:(12)5] ^^^^^ ^i-^>^ 2fl^ltin'^l'5d^(13)54, 3^^nill-(12) 

^ 7>^C-l]7> ii#3S)£^ 5^AlHflol^nV(l3)o^ ^^T-^ol] tifl^]:^ o] p] nV(l5) o;] 

'^^lAi, ^B^cln]:^^1-(l5)o^ ^>-f-ofl^ 12)511- <^l^tfl, 

^1-^^ 71^(20) i^#A|^ ^•-Hfl^ 7|:^(20)^l -g^d-S] 

^ ^-f, ^^^^(22)^ 51^5fl^#^-^El ^7]^91 ^S. 

7> ^^^1(12)^ ^^el o;[£^ t!:^-. 

c^7lAi, 3£^oil i^A]:^ ^o], x^^A^ ,g^(i6)iq- #e)olol^^V(i5)^ a|| 

:^^1^(12) A>o]o^ ^l^ollfe «ll^tfl, Cr, Cr/Cu, Cu UBM(Under Bump 


8 


Metal lurgy)^( 17) 13] ^^^^t^-. 

oli^, SjE 11(40)^ ofl^c}], Cu, Al, CuW^ <^l^c>l^ §1 

£7> Dfl-o o.^^ c^l^cfl, Pb, Sn, Ag, In, Bi^ ^^-^^ <^1^^^ S.^^^ 
#(30)^ 7fl7cil ^^jAl^cf. o]e]^ ^^i^^OO)^ ^^££7> 

25W/mK~40W/mK ^^S. nfl-f -0>^g]-j7, ^^^l^ilazf^ ^«>m-7l ofl^oll, ^ 

^^2] #i:-1€l-(30)ol «1:£^1^(10)^ #&i^(40) aH^^i] 7l]^l] 

f-(30)3f SjE ^s1zL(40)# l-sfl ^^s:l-7ll ^ Sir!-. 

#I^i^#(30)^ <i«o># ^^o] ^Eflo] <g oflS-A] ^c]- 
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^^9] ^-f , SjE^l^o^ :S]^0.^:f-El a>£^l^^ je.«>7l -^^^fl 
^« ^^l^V^ ^-f . ^S^l l^i^J-^l §1S ^^=17} 

^-f^l til^ll. ^^-1*1 ^7>§>^ ^^1^<^1 ^Efl5]$icf. '^lel*!: <l^i«j- ^7>1- 

Pl5l «o^>^lSl-7l ^^Ai^ <^l^Tfl. 1 <^1^A151 ^o]^ ^^1^ ^^}^<>} 

^>^m, 1 -^l^^l^ I^SS.^ <^l^tfl, 3W/mK ^^S. ^^^^o] oj7i 

^^•^l, ^^Ml- ^o]^ iHloll^ S!-^l7> $ISJC1-. 

ZL^]x^, ^ ^^^^ ^>^S^ w}^ ^o], ^E^ZL(40)^ 'SrS^]^ 

(10) A>^Hlfe ^2fl^ ^ ofl^^l tflAjoii, «1^:£H7> 25W/inK-40W/mK nfl^ 

^£^1^(10)^ §]M^3ollAl ^^S)^ 7><a-^ol c^^t^ nj^lU^Hl-S 

(40)<^1 <a:^^^ ^ erlM ^^^I1(40)7} <li### 

o]^, i^A^ #t:-1€S-(30)5if ^^5]^ §1^ #£1^(40)^ °a^(41)«^l^ '^l 
^tfl, Ni/Au, Ag, Pd^ ^^^M^7} c-l ^A^si^t-ii, ojei^v 

^fe #T^-l^#(30)32f ^EiZL(40) A>o]^ i:-]^ -'^-^A] 


10 


VNi/Au, Ti/VNi/Au, Cr/VNi/Au, Ti/Pt/Au, Cr/CrCu/(Cu)/Au, TiW/(Cu,NiV)/Au, 
VNi/Pd, Ti/VNi/Pd, Cr/VNi/Pd, Ti/Pt/Pd, Cr/CrCu/(Cu)/Pd, TiW/(Cu,NiV)/Pd 
^ 5.^^ 1^11:311 14) 7> t-l ^^^^q.. o]z]^ nii^BlloHcu)^ «]:£^1^(10)3j1- 
^^^^ #T^^^#(30) ^V'^l'^l 7fl^]l^j^S.^, ^£^^(10)31- #t:-1^1- 

(14)5^1-^ ^#^^<^i ^^^^ ^ 9x^^ §>fe 7]^^ 

(30)^^1 «]:S-^1^(10) <^]^}^ ^<^]^Mr ^^m^ ^^M.^ c1 ^^sl-Tll 

:£ 134 £2<^1^ ^^IS, S^-^^ €#(30)^1 ^o^^ 37]= -^^is)-^ ;§ 

£111(60)^ <U^^<^] #c1€#(30)^ nl)7flS. tiVS^l^ (10)0)1 

31, cf€- 'S-f^^^l 71^(20)^1 ^f- Jl^Slfe '^l ^^ofls, 

SIS ^5]ZL(60)^ «]:£^1^(10)-^S^B] ^^^Elfe '^V^^l, 
^(10)^ <^mT:fl, ^^^^B] JB.:5:§}fe 

o]^, ^5lzi(60)^ ^^1<^1^ ^}^7}:^]S., Cu, Al, CuWS. o]^ 

^^^^^-^ §1M #&|n(60)^ S^l-l- ^cfl4|-S>7l 

rf^7l]^ 11]-#^(63)ol C-l ^-^^^rf. 

c^7lA-1, S^ofl wl-<4 ^o], SjE ^&1ZL(60)^ l^VS. ^^5l<^ 


11 


(67)^ ^^(65)^ ^^^«3:cf. <=>] ^^(67)-& ^S.^^-^ y^v]^ >S-EflS. £^ 

#Cl^l-(30)5Zf ^^51^^, ^^(65)^ ^£^1^(10)^ %t ^^M. 7^M}^X\ 7]^ 

o]^, §1M ^e^^(60)^ #^(65)^ 1^>^ ^7} §>^(66)^ ^ 

(66)^ <^l^i:fl, ^S]^ e-1tf|(Silicon rubber)^ ^^1(201 ^sfl 7]:^ 

(20)ofl Jl^^r}. ole.:|3l- ^^^-#7^1(201)^ §1^ ^£lii(60)^ 71:^(20) ^>olo^ 

#t:-l^#(30)2^ ^^7>^7l- §1M ^5lZL(60)2l tfl^f-^ 

<^1^ ^^:££7l- 25W/mK~40W/mK ^^S. nflo. -f^§>31, ^^^l^^if^ ^^^^'^l ^ 
olid #t:^€^(30)<^l -^^1^171 nfl^oil, «>£^^(10)^ e ^1 ^.o)] A-^ 


12 


^ ^^T^, H^, §1M ^&];i(60)7> ^^n^lv^E]-^, ^^^^ #x3l 

^#(30) o]] ^^££1- STfl ^1-^^^ ^ %lx:f. 

^5jZL(60)^ <a^(61)<^l^ <^l^T:fl, Ni/Au, Ag, Pd^ ^1]^^ 5^"^ ^^Bl1'^H7> 

^1 1 §1^ ^5lZL(40)iq- ^^^^ ^^^m30m ^^SH, 'a^isi-^ §1S 

#(30) '^l -1:51 71- ^£^1^(10)^ SL^'^] ^^2ll = (22)i4 ^^^l^^ 

^^(10)^ 7l^(20)<^l ^^^}^ ^] 3 ^1^^^-. 


13 


S. 4aoll^ife ^^}<^, ^S.^^ilO)o] ^^o]^ S.^]^^. 

^ ^^jSl-c^ S^oi] Cr, Cr/Cu, Cu ;^fl^^ UBM^i-(17)^ ^^^tb 

4. 

^l^«fl^i, UBM^MIV)^ ^^^1(11)^ <^l^i:fl, 1- ^^1-^ 

^^^^ ^S(16)^ ^^^t!-T=f. 

'^l^^i, <^l^cfl, ^3El El ^(Sputtering), <^lall3ilBl]c:>l^( Evaporation), ^^ajS 
S #5110] ^(Electro plating), l-Bfl o] ^ (Electroless plating) -g-^ 

^ ^^^(11)^ '^l^'^l, <^l^tfl, VNi/Au, Ti/VNi/Au, Cr/VNi/Au, 

Ti/Pt/Au, Cr/CrCu/(Cu)/Au, TiW/(Cu.NiV)/Au, VNi/Pd, Ti/VNi/Pd, Cr/VNi/Pd, 
Ti/Pt/Pd, Cr/CrCu/(Cu)/Pd, TiW/(Cu,NiV)/Pd ^fe ^l^ell (14)^ 

^^l^m ^ ^^<^1 ^^5]^, ^^^1(11)51 ^f]^^ ^] 1 ^^^1 S-^ 

^l°fl, ^S^e^-^l<^1^i^ i^me)l<^l^(14)# ^^^3r}^ ^^1 ^^^(11) 

nil ^ silo] 0^(14) 7]- ^1^<^1 <^l^cl1, HF JS-^^ sts'-^^i 

^^sMl ^el^^cf. oieltb €-51^ 4^oi ^^aioi n|1^5llolol(l4) ^ 
^^^^ '^l^'^l ^121 ^^^slfe ^11-511^1^(14)^ ^^^1(11)31 oiig 

^q- #i3i ^ji^ ^^^^ -^^m ^ 


14 


7)1 ^s. 9X^. oil- ^rf. 

<^aiES5ll>z #ello]^ ^^^1(11)^ '^l^'^l, <^l^i:fl, VNi/Au, 

Ti/VNi/Au, Cr/VNi/Au, Ti/Pt/Au, Cr/CrCu/(Cu)/Au, TiW/(Cu,NiV)/Au, VNi/Pd, 
Ti/VNi/Pd, Cr/VNi/Pd, Ti/Pt/Pd, Cr/CrCu/(Cu)/Pd, TiW/(Cu,NiV)/Pd 
1^11:511^1^(14)* ^^^^x:!-. wl-5]. ^vo], ofl^5llo]ol(i4)# ^^^S>fe 

01^011 ^^^(11)51 o]^-^ €-el^^}fe 3z)-^ol 13] ^£ ojr^^ 

oHA-l, >.3lBl^ -^o^ ^3}-^;g^ ^^^1(11)^ S^'^l Cr, 

Cr/Cu, Cu ^11^^ UBM^i-(17)^ ^^^tb^. 

^l^^^i, UBMmi7)^ ^-^^Kll)^ S^oil c^l^cfl, 1- ^^vo^ 

S.^^^ ^^(16)» ^^^^Vx:!-. ^ ^^^] ^-g-^Kll)^ sfl7l^i^ ^tb ^1 

1 ^^o] a.- T.>^5l^rf. oje-]^ oie^jSj- z]- ^^^a^^ >g^Bl-<?l5l ^i-^o]] i^el. 

^^-1, £ 4boll ^o], >8A].g^oio1lA]^ o]^7l^(£Alol.^)# ^ 

n ^^ *siii(4o)^ ^^^m3o)-ir ^t-^m ^, 
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olufl, SIM ^&|zi(40)^ *i:-l^»(30)^ ^^1-^ <^l^cfl, H2 

c^]^ ^^1. §1^ #e^ZL(60)^ ^i-^(67)<:Hl^ t:f^7fl 

si ^:^7>>i -H- S3* (64)^1 ^^^S\7] nfl^cHl, ^^7>i^ SjM ^e1zi(60)5] 
(65) oil ^V^^o] o]^ol;^]u]ef£ ^^7>^ ^^*(64)^ ^s^H ^1^ ^s^illsI 

ifl^^ -B-'?^^ ^ wl-<2^ -§^^7>^ -^og^(54)c. 

SIM #slZL(60)^ ^^(65)<^1 ^S. 9X^^, ^-f<HlS, ^^7>^^ 

7>>:i ^<g*(64)# ^Sl-c^ SjE -^^^ ^ ^rf. 

^l^^^i, ^^^e^-^'^l^i^ ^^'^ §1^ ^&l^(40)/£^^^ 

(30) o^^fl^sl^ ^v^^ 1 «1:S.^1^(10)^ 
1- ^n, ^, «1::£^1^(10)^ <^1^4 #n-l^#(30)ol a-^^. 

<l<a-^ aif^^ ^*JA1^^S^, «]:£^1^(10):4 ^^]=L 
(40)/iE^^^ *i>|€»(30) ^^^l:e]7> Sl-M-S. <a^5l-£l£^ z]- ^^o] ^m. 

s]m ^&|ii(40)/£^^^ #c^€#(30) *>1^^#qsf yVi^l^do)^ ^^sM 

^s\-^ SIM ^s^ii(40)/£^^J *t:-1€#(30) o^^fl^ej^if ^VS^l^dO)* 
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S.^^^ #i:-l^f-(30) <^^^1-&1^ ^£^1^(10)^ 7]^i20)s] ^^3t|):^(22)c>ll 
^1^^. <^]n, ^^^^(22)<^lfe i^S^l^^ ^^^1^171 ^^^WiS.^] 

^^^:b(22) ><>>o1^ «1 ^:lH1 c^l^tfl, ^-^^1- ^'^Al^o.^vw], 
(10)2] <g: #^oil oic-l^^^(50)# ^^^^l^rf. 

^££7]- nfl^ 7fl7llAl7lJI, o]^ SjE ^E^ZL^ 

ols^^ ^ y^^], sfl7lxloi] ^o.t^, 

^jAVef-oidiA-l ^ ^^o] 3zj) 7] x] ofl a-] ^^V^ o.^ -^-g-tb &^Mr M" 

;^H1 ^'S^^Ml ^^Sl^l ^A]^ 71-^A^o] o;^^ ^o. <a<^lx:f. 
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Sn, Ag, In, Bi^ ^^^fl^^ 711^11 a] ^cf. 

<i^£:£7> 25W/mK-40W/mK ^ 
^ ^^^}JL, ^^^1^4^ ^^^^^1 ^^^^-71 i^^o]], ^t-l^l-'^l 

sl^ §1M ^^«^l-7ll ^ ^i:f. 
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[^^■SJ- 11 

^^JE)^ ^V7l ^^^'='> «o>#M ^>^5^, ^> 

21 

^ ^^1-^^ §1-^ ^71x1. 
[^^^J- 31 

[^^*^ 41 


19 


5] 

^]^]7] njl^e)lolo]7l- ^^^^ ^£^1 i^fl^l^l. 

[^^*^ 6] 

^1 5 ^«>l^i, ^7] Dlll:5flolol 4"^-^ VNi/Au, Ti/VNi/Au, 

Cr/VNi/Au, Ti/Pt/Au, Cr/CrCu/(Cu)/Au, TiW/(Cu,NiV)/Au, VNi/Pd, Ti/VNi/Pd, 
Cr/VNi/Pd, Ti/Pt/Pd, Cr/CrCu/(Cu)/Pd, TiW/(Cu,NiV)/Pd^ '^l^'^l^ nl-^S^E] 

[^^«^ 7] 
8] 

^1 1 *J-<^1 ^^^i, S^^^ Pb, Sn, Ag, In, Bi^ S^^^ 

-^l^^^lfe ^^^^ ^>fe i^rS^l ^^1^1. 

[^^^J- 9] 

^^fe ^^^-^^ ^71^1. 

[^^^J- 101 

^1 1 ^^^i, ^1-71 ^^ ^A^^ Cu, Al, CuW^ <^1^^^ zil-^S.^ 
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[^^^J- 11] 

^7] ^^^o]o]o^ ^1]^^ Ni/Au, Ag, PdS. n^^^-^B] ^^^S 

[^^% 12] 

[^^«^ 13] 

^1 11 91"^^, ^7] #U-1S|- ^fe 41-71 SlJE ^BlZL^ <^a^o11 

[^^% 14] 

^^2ll:^7> ^ti]^ 7]^jz}-; 

21 


'S^^'^l ^1-7] 7l^o11 ^1-7] aVSxll^ O.^^El ^^S^^ 

H^^^ ^«fl ^^^<^> o}^^], ^£^1^^ ii1<a-^S-f-Bi 

[^^■sj- 15] 

[^^% 16] 

7] ^}^-^ n1)7fl^ 7l:sa:0ll Jl^Ej^ ^^^^^ ^£-^1 ^7]^] . 

I^^-sj- 17] 

^1 16 -sj-ofl ^<^^i, S]-^^ a] (Silicon rubber) ^ell^ 

S^l (Elastomer) 2] ^^^^^1<^1 ^«fl ^^7] 7l^o)l Jl^^lfe ^^ij^^ 
21171^1. 

18] 

^1 15 «J-oll ^O^A^, ^1-71 -^l-^^oll^ ^;^7>i^S^ -^<g^ -91^ ^^7>r^ 

l^^^J- 19] 
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^^7>^-H-<a*o] ^^^^ ^^^] ^7]^]. 

[^T^^J- 20] 

[^^^J- 21] 

^1 2 SIM ^^^^ ^^1 

§1M ^e1l3./£^^^ ^^^^H, n^]^^ «>£^1^ 

^1-^ s^o] ^1-71 ^:£^^^ 7]^c;i] ^^5->^ 

22] 

^1 21 *J-cHl ^^H^i, y^l 1 ^^^1^ S^oll UBMCUnder Barrier 

Metal lurgy)^^^ ^^1^; 
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23] 

^1 22 «j-<^l ^^^i, 4>7l cfl^Bllolo]^ islB]^ (Sputtering), «fl efl o] ^ 
(Evaporation), ^^MS. #5)1 o]^ (Electro plating), <^a)M^Bll^ 
(Electroless plating)^^. c)l^<>|^ Zl1-o.^«-E] o]2=^ s^VM-^ ^j'^'^ll ^ 

[^^■sj- 24] 
251 

^1 24 Sl^^i, -3-71 #51^^ HF ^-^-^^ ol-g-cl- 2l-ti-^<a «^i^oil ^«fl 

26] 

[^T^^J- 27] 

^1 21 -sj-oll 9X'^^^, ^7] ^1 1 ^^^3] <^l^oll ^llrsiloioii. ^A^§]- 

^7] ^^n^ K^d\] mm-^ ^^1^; 

24 


28] 

^1 21 ^^7] PHI 2 H2 ^^7lollAi ^ 

29] 

"^^^ ^7]X] S^'S"^. 
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26 


iS^ 4al 



[£ 4c] 
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♦ ♦ 



{S. 5a] 



5b] 



28 


